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(57) ABSTRACT

A lighting device includes: a first input terminal for receiving
an AC voltage phase-controlled by a first phase-control dim-
mer; a first light source unit which emits light of a first color;
a second light source unit which emits light of a second color
different from the first color; a control circuit which controls
a total amount of light emitted from the first and second light
source units and the color of combined light including the
light emitted from the first and second light source units. The
control signal includes first and second control information.
The first control information is for controlling either one of
the total amount of light and the color of combined light, and
corresponds to the conduction angle of the first phase-control
dimmer. The second control information is for controlling the
other of the total amount of light and the color of combined

light.
14 Claims, 10 Drawing Sheets
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LIGHTING DEVICE, LUMINAIRE, AND
LIGHTING SYSTEM

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the benefit of priority of Japanese
Patent Application Number 2014-183715, filed Sep. 9, 2014,
the entire content of which is hereby incorporated by refer-
ence.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present disclosure relates to: a lighting device which
supplies current to a solid-state light-emitting element; a
luminaire including the lighting device; and a lighting sys-
tem.

2. Description of the Related Art

There is a conventional method for performing color con-
trol and dimming in a lighting system including solid-state
light emitting elements such as light emitting diodes (LEDs)
as a light source (for example, see Patent Literature (PTL) 1:
Japanese Unexamined Patent Application Publication No.
2012-134001). In the conventional method, a plurality of
solid-state light emitting elements which emit different colors
are combined to perform color control and dimming accord-
ing to an external dimming signal.

PTL 1 discloses an LED driving device used in combina-
tion with a phase-control dimmer, and a method for control-
ling the amount of light and the color of light output from a
load LED in coordination with each other, according to the
conduction angle of the waveform output from the phase-
control dimmer.

SUMMARY OF THE INVENTION

The LED driving device disclosed in PTL 1 attempts to
control the amount of light and the color of light output from
the LED in coordination with each other by simply connect-
ing two external lines. In the LED driving device disclosed in
PTL 1, however, the relationship between the amount of light
and the color of light is limited to a one-to-one correspon-
dence. Hence, a user cannot select a desired combination of
the amount of light and color of light.

The present disclosure has been conceived in order to solve
such a conventional problem. An object of the present disclo-
sure is to provide a lighting device and the like which are
capable of being turned on with a desired combination of the
amount of light and the color of light.

In order to achieve the above described objet, a lighting
device according to one aspect of the present disclosure
includes: a first input terminal for receiving an AC voltage
phase-controlled by a first phase-control dimmer; a first cur-
rent supply unit which supplies a first current to a first light
source unit which emits light of a first color; a second current
supply unit which supplies a second current to a second light
source unit which emits light of a second color different from
the first color; a control circuit which controls a total light
amount and a color of combined light by adjusting a level of
the first current and a level of the second current, the total light
amount being a total amount of the light emitted from the first
light source unit and the light emitted from the second light
source unit, the combined light including the light emitted
from the first light source unit and the light emitted from the
second light source unit; and a signal supply unit which
supplies a control signal to the control circuit. The control
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signal includes first control information and second control
information. The first control information is information for
controlling either one of the total light amount and the color of
the combined light, and corresponds to a conduction angle of
the first phase-control dimmer. The second control informa-
tion is information for controlling an other one of the total
light amount and the color of the combined light.

With such a configuration, it is possible to provide a light-
ing device and the like which are capable of being turned on
with a desired combination of the amount of light and the
color of light.

BRIEF DESCRIPTION OF DRAWINGS

The figures depict one or more implementations in accor-
dance with the present teaching, by way of examples only, not
by way of limitations. In the figures, like reference numerals
refer to the same or similar elements.

FIG. 1is a block diagram of a functional configuration of a
lighting system according to Embodiment 1;

FIG. 2 is a graph illustrating correspondence relationships
between the total amount of light output from a luminaire
according to Embodiment 1 and the color of combined light
output from the luminaire;

FIG. 3 is a graph of examples of voltage waveforms gen-
erated by a first phase-control dimmer according to Embodi-
ment 1;

FIG. 4A is a graph of examples of temporal waveforms of
input voltage and output voltage in a rectifier circuit accord-
ing to Embodiment 1;

FIG. 4B is a graph of examples of temporal waveforms of
input voltage and output voltage in a PWM circuit according
to Embodiment 1;

FIG. 4C is a graph of examples of temporal waveforms of
input voltage and output voltage in an RC circuit according to
Embodiment 1;

FIG. 5A illustrates an operation of a control circuit when an
off period, during which the first phase-control dimmer
according to Embodiment 1 is off; is less than T1;

FIG. 5B illustrates an operation of the control circuit when
the off period, during which the first phase-control dimmer
according to Embodiment 1 is off; is greater than or equal to
T1 and less than T2;

FIG. 5C illustrates an operation of the control circuit when
the off period, during which the first phase-control dimmer
according to Embodiment 1 is off; is greater than or equal to
T2;

FIG. 6 is a block diagram of a functional configuration of a
lighting system according to Variation of Embodiment 1;

FIG. 7 is a block diagram of a functional configuration of a
lighting system according to Embodiment 2;

FIG. 8 is a block diagram of a functional configuration of a
lighting system according to Embodiment 3;

FIG. 9 is a block diagram of a functional configuration of a
lighting system according to Embodiment 4; and

FIG. 10 is a graph illustrating correspondence relation-
ships between the total amount of light output from a lumi-
naire according to Embodiment 4 and the color of combined
light output from the luminaire.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, a lighting device, a luminaire, and a lighting
system according to embodiments of the present disclosure
will be described with reference to the drawings.
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It should be noted that each of the following embodiments
shows one specific example of the present disclosure. The
numerical values, structural elements, the arrangement and
connection of the structural elements etc., shown in the fol-
lowing embodiments are mere examples, and therefore do not
limit the present disclosure. As such, among the structural
elements in the following embodiments, structural elements
not recited in any one of the independent claims which indi-
cate the broadest concepts of the present disclosure are
described as arbitrary structural elements.

Note that the respective figures are schematic diagrams and
are not necessarily precise illustrations. Additionally, sub-
stantially the same structural elements share like reference
numbers in the drawings, and duplicated descriptions are
omitted or simplified.

Embodiment 1

[1-1. Overall Configuration of Lighting System|

First, configurations of a lighting device, a luminaire, and a
lighting system according to Embodiment 1 will be
described.

FIG. 1 is a block diagram of a functional configuration of
lighting system 1 according to Embodiment 1. Note that FIG.
1 also illustrates AC power supply 5 (for example, commer-
cial power supply) which generates AC voltage input to light-
ing system 1.

As FIG. 11llustrates, lighting system 1 includes first phase-
control dimmer 6 and luminaire 10.

First phase-control dimmer 6 is a dimmer which performs
phase control on the supplied AC voltage and outputs phase-
controlled AC voltage. In lighting system 1 according to
Embodiment 1, first phase-control dimmer 6 performs dim-
ming on luminaire 10 by controlling the phase angle (con-
duction angle) to be supplied to luminaire 10 out of the AC
voltage supplied from AC power supply 5 to first phase-
control dimmer 6. Moreover, first phase-control dimmer 6
according to Embodiment 1 includes a switch capable of
switching between continuation and blockage of supply of
voltage to luminaire 10 independently of phase control. The
switch allows a user to easily turn on and off luminaire 10.

Luminaire 10 is an apparatus which can be turned on with
a desired amount of light and a desired color of light, and
includes first light source unit 7, second light source unit 8,
and lighting device 11.

First light source unit 7 is a light source which emits light
of a first color. In Embodiment 1, first light source unit 7
includes an LED module which outputs light of a color tem-
perature of 2000 K.

Second light source unit 8 is a light source which emits
light of a second color different from the first color. In
Embodiment 1, second light source unit 8 includes an LED
module which outputs light of a color temperature of 8000 K.

Lighting device 11 is a device which turns on first light
source unit 7 and second light source unit 8 by supplying
current to first light source unit 7 and second light source unit
8. Lighting device 11 includes: first input terminal 18; recti-
fier circuit 12; DC power supply circuit 13; first current sup-
ply unit 14; second current supply unit 15; signal supply unit
16; and control circuit 17.

First input terminal 18 is a terminal for receiving AC volt-
age phase-controlled by first phase-control dimmer 6.

Rectifier circuit 12 is a circuit which rectifies the AC volt-
age input via first input terminal 18. Rectifier circuit 12
includes, for example, a diode bridge. Rectifier circuit 12 may
further include a filter which blocks high-frequency noise.
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4

DC power supply circuit 13 is a circuit which smoothes
voltage including pulsating current input from rectifier circuit
12 to generate DC voltage.

First current supply unit 14 is a circuit which supplies a first
current to first light source unit 7. First current supply unit 14
includes, for example, a DC/DC convertor. The first current
supplied from first current supply unit 14 is controlled by
control circuit 17.

Second current supply unit 15 is a circuit which supplies a
second current to second light source unit 8. Second current
supply unit 15 includes, for example, a DC/DC convertor. The
second current supplied from second current supply unit 15 is
controlled by control circuit 17.

Signal supply unit 16 is a circuit which supplies a signal to
control circuit 17. The voltage output from rectifier circuit 12
is applied to signal supply unit 16. Signal supply unit 16
generates first control signal S1 and second control signal S2
based on the applied voltage, and inputs the generated signals
to control circuit 17. Signal supply unit 16 includes first signal
generator 161 which generates first control signal S1 based on
the voltage applied from rectifier circuit 12, and outputs the
generated signal to control circuit 17. Signal supply unit 16
inputs the voltage applied from rectifier circuit 12 to control
circuit 17 as second control signal S2. Signal supply unit 16
may include a voltage converting circuit which generates
second control signal S2 by converting the voltage applied
from rectifier circuit 12 to voltage suitable to input to control
circuit 17. The voltage converting circuit may be, for
example, a voltage dividing circuit.

First signal generator 161 includes pulse width modulation
(PWM) circuit 162 and RC circuit 163.

PWM circuit 162 is a circuit which generates a PWM
signal based on the voltage waveform rectified by rectifier
circuit 12. PWM circuit 162 compares the applied voltage
with a determination reference value, and outputs a pulse
signal based on the result of the comparison. Here, the pulse
signal output is a PWM signal synchronized with the AC
voltage phase-controlled by first phase-control dimmer 6.

RC circuit 163 smoothes the PWM signal input from PWM
circuit 162 and inputs first control signal S1 which is DC
voltage to control circuit 17.

First control signal S1 input from signal supply unit 16 to
control circuit 17 is used for supplying, to control circuit 17,
first control information which is related to the level of dim-
ming (conduction angle) by first phase-control dimmer 6.
Second control signal S2 is used for supplying, to control
circuit 17, second control information which is related to a
time period during which the switch of first phase-control
dimmer 6 is off (non-conducting state).

Control circuit 17 is a circuit which controls: the total
amount of light emitted from first light source unit 7 and
second light source unit 8; and the color of combined light
including the light emitted from first light source unit 7 and
second light source unit 8, by adjusting the level of the first
current to be supplied to first light source unit 7 and the level
of'second current to be supplied to second light source unit 8.
Control circuit 17 includes a micro-control unit (MCU). For
example, as control circuit 17, a microprocessor RL78/11A
manufactured by Renesas Electronics may be used. Control
circuit 17 performs control based on the control signal input
from signal supply unit 16. For example, control circuit 17
performs AD conversion on the control signal into a digital
signal, and performs control based on the digital signal. Con-
trol circuit 17 stores, in an internal memory, characteristic
tables each used for changing the total amount of light and the
color of combined light in coordination with each other. Here,
the characteristic table is a table indicating a relationship
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between first control information, an output signal to first
current supply unit 14, and an output signal to second current
supply unit 15. Various kinds of the characteristic tables are
stored, and one of the characteristic tables is selected based on
the second control information. Control circuit 17 outputs,
based on the selected characteristic table, an output signal
corresponding to the first control information to first current
supply unit 14, and an output signal corresponding to the first
control information to second current supply unit 15.

[1-2. Operation of Lighting Device]

Next, an operation of lighting device 11 according to
Embodiment 1 will be described.

First, control of the total amount of light and the color of
combined light output from lighting device 11 will be briefly
described.

As described above, control circuit 17 stores a plurality of
characteristic table each indicating a relationship between
first control information, an output signal to first current
supply unit 14, and an output signal to second current supply
unit 15. Referring to FIG. 2, a correspondence relationship,
between the total amount of light and the color of combined
light output from luminaire 10, determined based on one of
the characteristic tables will be described.

FIG. 2 is a graph indicating correspondence relationships
between the total amount of light and the color of combined
light output from luminaire 10 according to Embodiment 1. In
the graph of FIG. 2, correspondence relationships, between
the total amount of light and the color of combined light,
corresponding to two characteristic tables are indicated by a
solid line and a dashed line. The correspondence relationships
between the total amount of light and the color of combined
light illustrated in FIG. 2 are determined so that the relation-
ships are perceived as comfortable by humans.

As FIG. 2 illustrates, a plurality of characteristic tables
define a plurality of correspondence relationships in each of
which the total amount of light and the color of combined
light are in a one-to-one correspondence. One of the charac-
teristic tables is selected based on second control information
included in second control signal S2 input to control circuit
17. Here, control circuit 17 reads, from the selected charac-
teristic table, an output signal to first current supply unit 14
and an output signal to second current supply unit 15. The
output signals correspond to the first control information.
Control circuit 17 inputs respective output signals to first
current supply unit 14 and second current supply unit 15.
Accordingly, a predetermined total amount of light and com-
bined light of a predetermined color are output from first light
source unit 7 and second light source unit 8.

As described above, in luminaire 10 according to Embodi-
ment 1, the total amount of light and the color of combined
light are controlled based on the first and second control
information. As FIG. 2 illustrates, in Embodiment 1, control
circuit 17 includes a plurality of characteristic tables in each
of which the color temperature of the combined light has a
positive correlation with the total amount of light. Each char-
acteristic table has a different total amount of light corre-
sponding to the color of combined light. For example, in the
example illustrated in F1G. 2, the characteristic indicated by a
solid line has a total amount of light for each color of com-
bined light twice as high as the characteristic indicated by a
dashed line.

InEmbodiment 1, a characteristic table is selected based on
the second control information. In other words, in Embodi-
ment 1, the total amount of light is controlled based on the
second control information.

In Embodiment 1, the color of combined light is controlled
based on the first control information. As a result of the
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change in color of the combined light, the total amount of
light is also changed accordingly based on the characteristic
table. Accordingly, it can be said that the color of combined
light and the total amount of light are controlled based on the
first control information.

Next, an operation of lighting device 11 for obtaining the
first and second control information will be described refer-
ring to the drawings. Of the operation, first, phase control of
AC voltage performed by first phase-control dimmer 6 will be
described referring to FIG. 3.

FIG. 3 is a graph indicating examples of voltage wave-
forms generated by first phase-control dimmer 6 according to
Embodiment 1. Here, the horizontal axis of the graph illus-
trated in FIG. 3 indicates a phase. In the graph of FIG. 3, the
waveform of the AC voltage before phase control is indicated
by a dashed line, and the voltage waveform after the phase
control is indicated by a solid line.

As FIG. 3 illustrates, each half cycle of the AC voltage has
a conduction angle which corresponds to the AC voltage
output from first phase-control dimmer 6. The other phases do
not have the AC voltage output from first phase-control dim-
mer 6. First phase-control dimmer 6 adjusts the output volt-
age by controlling the magnitude of the conduction angle, and
inputs the output voltage to lighting device 11 to perform
dimming.

Next, an operation of rectifier circuit 12 will be described
referring to FIG. 4A.

FIG. 4A is a graph illustrating examples of temporal wave-
forms of input voltage and output voltage in rectifier circuit
12 according to Embodiment 1. Here, in the graph of FIG. 4 A,
the input voltage waveform is indicated by a dashed line and
the output voltage waveform is indicated by a solid line.

As FIG. 4A illustrates, rectifier circuit 12 rectifies the
phase-controlled AC voltage input, and outputs the rectified
AC voltage.

Next, an operation of PWM circuit 162 will be described
referring to FIG. 4B.

FIG. 4B is a graph illustrating examples of the temporal
waveforms of input voltage and output voltage in PWM cir-
cuit 162 according to Embodiment 1. Here, in the graph of
FIG. 4B, the input voltage waveform is indicated by a dashed
line and the output voltage waveform is indicated by a solid
line. The peak voltage of the output voltage waveform is
determined according to the characteristics of control circuit
17 which receives the output voltage waveform.

As FIG. 4B illustrates, PWM circuit 162 compares the
input voltage with a determination reference value. The dot-
and-dash line in the graph of FIG. 4B indicates the level of the
determination reference value. When the input voltage is
higher than the determination reference value, PWM circuit
162 outputs high-level voltage. When the input voltage is
lower than the determination reference value, PWM circuit
162 outputs low-level voltage. Accordingly, the PWM signal
as illustrated in FIG. 4B is output from PWM circuit 162.

Next, an operation of RC circuit 163 will be described
referring to FIG. 4C.

FIG. 4C is a graph illustrating examples of the temporal
waveforms of input voltage and output voltage in RC circuit
163 according to Embodiment 1. Here, in the graph of FIG.
4C, the input voltage waveform is indicated by a dashed line
and the output voltage waveform is indicated by a solid line.

As FIG. 4C illustrates, the PWM signal input to RC circuit
163 is smoothed by RC circuit 163, and is output as DC
voltage. Accordingly, control circuit 17 receives first control
signal S1 including DC voltage as illustrated in FIG. 4C.
Here, the DC voltage has a value corresponding to the con-
duction angle of first phase-control dimmer 6. Control circuit
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17 detects the DC voltage of first control signal S1, and
obtains the value of the DC voltage as the first control infor-
mation. As described above, in Embodiment 1, the first con-
trol information is a value corresponding to the conduction
angle of first phase-control dimmer 6. The color of the com-
bined light and the total amount of light are controlled so as to
have a positive correlation with the conduction angle.

Next, an operation of control circuit 17 for obtaining the
second control information from second control signal S2
will be described.

As FIG. 1 illustrates, control circuit 17 receives the signal
output from rectifier circuit 12, as second control signal S2.
Control circuit 17 detects the time period during which the
switch of first phase-control dimmer 6 is off, based on second
control signal S2. Control circuit 17 monitors the time inter-
val at which the voltage of second control signal S2 input
becomes less than or equal to a predetermined value, in order
to detect the above time period. Here, when the switch of first
phase-control dimmer 6 is on, the time interval at which the
voltage of second control signal S2 becomes less than or
equal to the predetermined value is less than or equal to a half
cycle of AC power supply 5, and when the switch is off, the
time interval is greater than the half cycle of AC power supply
5. By using this, when the time interval at which the voltage
of second control signal S2 is less than or equal to the prede-
termined value is longer than the half cycle of AC power
supply 5, control circuit 17 determines that the switch of first
phase-control dimmer 6 is off and detects the time period
during which the switch is off (off period Toft). Control
circuit 17 obtains, as the second control information, the off
period Toff, during which the switch of first phase-control
dimmer 6 is off, detected in the above manner.

Here, an example of control in which control circuit 17
selects one of the characteristic tables based on the second
control information will be described referring to FIG. 5A,
FIG. 5B, and FIG. 5C.

FIG.5A, FIG. 5B, and FIG. 5C each illustrate an operation
of control circuit 17 when off period Toff, during which first
phase-control dimmer 6 is off, is less than T1, greater than or
equal to T1 and less than T2, and greater than or equal to T2.
In the examples in FIG. 5A, FIG. 5B, and FIG. 5C, charac-
teristic table C1 is being selected before the switch of first
phase-control dimmer 6 is turned off.

Here, when control circuit 17 of lighting device 11 detects
that the switch of first phase-control dimmer 6 has been
turned off, control circuit 17 causes first current supply unit
14 to stop supplying current to first light source unit 7 and
causes second current supply unit 15 to stop supplying cur-
rent to second light source unit 8. Accordingly, lighting
device 11 is turned off, and light output from luminaire 10 is
stopped. However, control circuit 17 stands by without end-
ing control till off period Toff exceeds a predetermined time
period (second time period to be described later) even if the
switch of first phase-control dimmer 6 is turned off (see FIG.
5A, FIG. 5B, and FIG. 5C).

As FIG. 5A illustrates, when oft period Toff is less than first
period T1, control circuit 17 does not determine that the
switch is turned off intentionally by the user, and maintains
the state where characteristic table C1 is being selected. Here,
first period T1 is, for example, set to 0.2 seconds.

As FIG. 5B illustrates, when off period Toff has a value
greater than or equal to first period T1, and less than second
period T2 (>T1), control circuit 17 determines that the switch
has been turned off and on intentionally by the user to change
the characteristic table, and changes the characteristic table
for selection from C1 to C2. Control circuit 17 then controls
the total amount of light and the color of combined light based
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on characteristic table C2. Here, second period T2 is, for
example, set to one second. How to change the characteristic
table is not particularly limited, but, for example, it may be
that the selection order of characteristic tables is determined,
and a characteristic table is selected according to the deter-
mined order when the switch is operated.

As FIG. 5C illustrates, when off period Toff is greater than
or equal to second period T2, control circuit 17 determines
that a normal turn-off operation has been performed by the
user. When off period Toff is greater than or equal to second
period T2, control circuit 17 stores, in the memory, the char-
acteristic table which is currently being selected (character-
istic table C1 in FIG. 5C), and stops control operation. Con-
trol circuit 17 selects the stored characteristic table by
referring to the memory, when the lighting device is turned on
next time.

In the example described above, only the second control
information is used for selection of a characteristic table, but
the first control information may also be used. For example,
when the conduction angle corresponding to the first control
information has a value within a predetermined range, and
when off period Toff corresponding to the second control
information is within a predetermined range, a predetermined
characteristic table may be selected. With such a configura-
tion, for example, when a plurality of lighting devices 11 are
controlled by single first phase-control dimmer 6, a predeter-
mined characteristic table can be selected by lighting devices
11. In other words, the correspondence relationship between
the total amount of light and the color of combined light of
each lighting device 11 can be set to a predetermined rela-
tionship.

[1-3. Variation of Embodiment 1]

Next, Variation of lighting system 1 according to Embodi-
ment 1 will be described referring to FIG. 6.

FIG. 6 is a block diagram of a functional configuration of
lighting system 1a according to Variation of Embodiment 1.

As FIG. 6 illustrates, lighting system 1a according to Varia-
tion of Embodiment 1 includes first phase-control dimmer 6
and luminaire 10qa, similarly to lighting system 1 illustrated in
FIG. 1. Similarly to luminaire 10 illustrated in FIG. 1, lumi-
naire 10a according to Variation of Embodiment 1 includes:
lighting device 11a, first light source unit 7 and second light
source unit 8. Lighting device 11a according to Variation of
Embodiment 1 is different from lighting device 11 illustrated
in FIG. 1 in the configurations of signal supply unit 16a and
control circuit 174, and the other configurations are the same.
As FIG. 6 illustrates, in lighting device 11a according to
Variation of Embodiment 1, signal supply unit 16« inputs the
PWM signal output from PWM circuit 162 of first signal
generator 161a to control circuit 17a as second control signal
S2. Control circuit 17a includes a function of reading the
interval between edges of the PWM signal input as second
control signal S2. The PWM signal output from PWM circuit
162 is synchronized with the full-wave rectified voltage of the
phase-controlled AC voltage. Hence, for example, the inter-
val between the rising edges of continuous pulses of the PWM
signal is approximately the same as the half cycle of AC
voltage. Accordingly, when the interval between the edges is
greater than the half cycle of AC voltage, control circuit 17a
determines that the switch of first phase-control dimmer 6 has
been turned off. Accordingly, lighting device 11a according
to Variation of Embodiment 1 is capable of obtaining second
control information from second control signal S2 similarly
to Embodiment 1.

[1-4. Advantageous Effects, Etc.]

As described above, lighting device 11 according to
Embodiment 1 and lighting device 11a according to Variation
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of Embodiment 1 include: first input terminal 18 for receiving
AC voltage phase-controlled by first phase-control dimmer 6;
first current supply unit 14 which supplies the first current to
first light source unit 7 which emits light of a first color;
second current supply unit 15 which supplies the second
current to second light source unit 8 which emits light of a
second color different from the first color; control circuits 17
and 17a which control the total amount of light emitted from
first light source unit 7 and second light source unit 8 and the
color of combined light including the light emitted from first
light source unit 7 and second light source unit 8 by adjusting
the level the levels of the first current and the second current;
and signal supply units 16 and 16a which supply a control
signal to control circuit 17 and 17a. The control signal
includes the first control information and the second control
information. The first control information is for controlling
the color of combined light, and corresponds to the conduc-
tion angle of first phase-control dimmer 6. The second control
information is for controlling the total amount of light.

Accordingly, lighting devices 11 and 11a are capable of
controlling the color of combined light based on the first
control information corresponding to the conduction angle of
first phase-control dimmer 6, and controls the total amount of
light based on the second control information. In other words,
lighting devices 11 and 1la are capable of outputting a
desired total amount of light and a desired color of combined
light, by adjustment of the first control information and the
second control information.

In each of lighting devices 11 and 114, the total amount of
light has a positive correlation with the conduction angle.

Accordingly, lighting devices 11 and 11a are capable of
providing a larger amount of light with an increase in con-
duction angle of first phase-control dimmer 6, similarly to a
general dimmable lighting device. Moreover, in lighting
devices 11 and 11a, the color of the combined light can also
be changed accordingly by adjusting the conduction angle.

In lighting devices 11 and 11a, the second control infor-
mation includes a value corresponding to the off period dur-
ing which supply of the phase-controlled AC voltage is
stopped in a time period longer than the half cycle of the AC
voltage.

Accordingly, lighting devices 11 and 11a are capable of
adjusting the total amount of light to a desired total amount
and the color of combined light to a desired color simply by
first phase-control dimmer 6. Hence, in lighting devices 11
and 11a, the total amount of light and the color of combined
light can be adjusted arbitrarily with a simple configuration.

Moreover, in lighting devices 11 and 11a, when the off
period is within a first range, control circuits 17 and 17a
change the correspondence relationship between the first con-
trol information and the total amount of light.

Accordingly, lighting devices 11 and 11a are capable of
changing the correspondence relationship between the color
of combined light and the total amount of light by turning on
and off first phase-control dimmer 6.

Moreover, in lighting devices 11 and 11a, when the first
control information has a value within a first range and when
the off period is within a second range, control circuits 17 and
17a set the correspondence relationship between the first
control information and the total amount of light to a prede-
termined correspondence relationship.

Accordingly, when a plurality of lighting devices 11 and
11a are controlled by single first phase-control dimmer 6, the
correspondence relationship between the total amount of
light and the color of combined light of each lighting device
11 and 11a can be set to a predetermined relationship.
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Moreover, in lighting devices 11 and 11a, when the off
period is greater than or equal to a predetermined period,
control circuits 17 and 17a store the correspondence relation-
ship, between the first control information and the total
amount of light, which is used immediately before supply of
AC voltage is stopped, and when the supply of AC voltage is
restarted, control circuits 17 and 17a control the total amount
of light and the color of combined light based on the stored
correspondence relationship.

Accordingly, lighting devices 11 and 11a are capable of
storing the correspondence relationship, between the total
amount of light and the color of combined light, used before
turn-off, and thus, lighting devices 11 and 11a can be turned
on with the correspondence relationship used before the turn-
off.

Moreover, in lighting devices 11 and 11a, control circuits
17 and 17a control the color of combined light in coordination
with the total amount of light based on the first control infor-
mation, and controls the total amount of light based on the
second control information.

Accordingly, lighting devices 11 and 11a are capable of
controlling the color of combined light and the total amount
of light which correspond to the first control information in
coordination with each other, based on the second control
information. Accordingly, lighting devices 11 and 11a are
capable of outputting a desired combination of the total
amount of light and the color of combined light, by determin-
ing in advance a correspondence relationship between the
desired total amount of light and the desired color of com-
bined light. For example, by setting the correspondence rela-
tionship between the total amount of light and the color of
combined light to a correspondence relationship perceived as
comfortable by humans, lighting devices 11 and 11a are
capable of outputting light with a combination of the total
amount of light and the color of combined light perceived as
comfortable by humans.

Embodiment 2

Next, configurations of a lighting device, a luminaire, and
a lighting system according to Embodiment 2 will be
described.

In lighting device 11 according to Embodiment 1, the sec-
ond control information is determined by the off period Toff
of first phase-control dimmer 6. In Embodiment 2, instead of
this, the second control information is determined by another
dimmer.

The following mainly describes the differences between
the lighting device and the like according to Embodiment 2
and lighting device 11 according to Embodiment 1. The
descriptions of the common configurations are not given.

[2-1. Overall Configuration of Lighting System]|

First, an overall configuration of a lighting system accord-
ing to Embodiment 2 will be described referring to FIG. 7.

FIG. 7 is a block diagram of a functional configuration of
lighting system 15 according to Embodiment 2.

As FIG. 7 illustrates, lighting system 15 according to
Embodiment 2 includes first phase-control dimmer 6 and
luminaire 105, similarly to lighting system 1 illustrated in
FIG. 1. Lighting system 14 further includes signal line type
dimmer 9.

Signal line type dimmer 9 is a signal generator which
generates a dimming signal, and outputs the generated signal,
via a signal line. In Embodiment 2, signal line type dimmer 9
outputs a PWM signal having a constant frequency and a
variable duty ratio.
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As FIG. 7 illustrates, luminaire 105 according to Embodi-
ment 2 includes lighting device 115, first light source unit 7,
and second light source unit 8, similarly to luminaire 10
illustrated in FIG. 1. Lighting device 115 according to
Embodiment 2 is different from lighting device 11 illustrated
in FIG. 1 in that second input terminal 19 is included and the
configurations of signal supply unit 165 and control circuit
17b. The other configurations are the same as those of lighting
device 11.

Second input terminal 19 is a terminal for receiving an
external signal. Second input terminal 19 according to
Embodiment 2 inputs an external signal input from signal line
type dimmer 9, to signal supply unit 165 of lighting device
115.

Signal supply unit 164 is a circuit which supplies a signal to
control circuit 175. Signal supply unit 165 includes first sig-
nal generator 161 and second signal generator 165. First
signal generator 161 is the same as first signal generator 161
according to Embodiment 1. Second signal generator 165 is a
circuit which generates second control signal S2 based on the
external signal input via second input terminal 19 from signal
line type dimmer 9, and inputs the generated signal to control
circuit 17b. Second signal generator 165 includes rectifier
circuit 166 and RC circuit 168.

Rectifier circuit 166 is a circuit which rectifies a PWM
signal input via second input terminal 19 from signal line type
dimmer 9.

RC circuit 168 smoothes the PWM signal input from rec-
tifier circuit 166, and inputs second control signal S2 which is
DC voltage to control circuit 175.

Control circuit 175 is different from control circuit 17
according to Embodiment 1 in that the DC voltage input as
second control signal S2 is detected, and the other configu-
rations are the same. Control circuit 175 obtains the value of
DC voltage which is second control signal S2, as second
control information. Since the other configurations of control
circuit 175 are approximately the same as those of control
circuit 17, descriptions thereof are omitted.

[2-2. Operation of Lighting Device]

Next, an operation of lighting device 115 according to
Embodiment 2 will be described.

The operation of lighting device 115 according to Embodi-
ment 2 is mainly different from the operation of lighting
device 11 according to Embodiment 1 in that an external
signal corresponding to second control signal S2 is input from
signal line type dimmer 9. In lighting device 115 according to
Embodiment 2, a second control signal which is the DC
voltage corresponding to the PWM signal input from signal
line type dimmer 9 is generated by second signal generator
165 and input to control circuit 175. Control circuit 175
detects the value of the DC voltage as the second control
information. Control circuit 175 then selects a characteristic
table based on the second control information.

Here, as described above, the second control information is
the value ofthe DC voltage corresponding to the PWM signal,
and thus, the amount of information of the second control
information depends on the resolution of the PWM signal.
Accordingly, the amount of information of the second control
information in lighting device 115 according to Embodiment
2 is greater than that in lighting device 11 according to
Embodiment 1. Hence, Embodiment 2 provides increased
flexibility of control. For example, in Embodiment 2, a larger
number of characteristic tables than those in Embodiment 1
are stored in the memory of control circuit 176 and a desired
characteristic table can be easily selected from among the
characteristic tables. Moreover, control circuit 175 may store,
in the memory, instead of the characteristic tables, formulas
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for calculating an output signal to first current supply unit 14
and an output signal to second current supply unit 15, based
on the first control information and the second control infor-
mation. Accordingly, the color of combined light and the total
amount of light can be controlled with higher resolution.

In lighting device 115 according to Embodiment 2, it may
also be that the characteristic table used before turn-off is
stored and is used for next turn-on, similarly to lighting device
11 according to Embodiment 1.

[2-3 Advantageous Effects, Etc.]

As described above, lighting device 115 according to
Embodiment 2 further includes second input terminal 19 for
receiving an external signal. Signal supply unit 165 receives
the external signal via second input terminal 19, and obtains
the second control information from the external signal.

Accordingly, lighting device 115 is capable of controlling
the total amount of light and the color of combined light with
higher resolution.

Embodiment 3

Next, a lighting device, a luminaire, and a lighting system
according to Embodiment 3 will be described.

In Embodiment 2, an external signal is input to lighting
device 115 using signal line type dimmer 9. Lighting device
115 requires at least four lines externally connected. In
Embodiment 3, an external signal is input to a lighting device
by a second phase-control dimmer. Such a configuration
allows only three lines to be externally connected to the
lighting device.

The following mainly describes the differences between
the lighting device and the like according to Embodiment 3
and lighting device 11 according to Embodiment 1. The
descriptions of the common configurations are not given.

[3-1. Overall Configuration of Lighting System]|

First, an overall configuration of a lighting system accord-
ing to Embodiment 3 will be described referring to FIG. 8.

FIG. 8 is a block diagram of a functional configuration of
lighting system 1c¢ according to Embodiment 3.

As FIG. 8 illustrates, lighting system 1lc¢ according to
Embodiment 3 includes first phase-control dimmer 6 and
luminaire 10c¢, similarly to lighting system 1 illustrated in
FIG. 1. Lighting system 1c¢ further includes second phase-
control dimmer 6¢.

Second phase-control dimmer 6c¢ is a dimmer which per-
forms phase control on the supplied AC voltage and outputs
the phase-controlled AC voltage, similarly to first phase-con-
trol dimmer 6. In Embodiment 3, second phase-control dim-
mer 6¢ generates an external signal including second control
information, and inputs the generated external signal to lumi-
naire 10c.

As FIG. 8 illustrates, luminaire 10c¢ according to Embodi-
ment 3 includes lighting device 11¢, first light source unit 7,
and second light source unit 8, similarly to luminaire 10
illustrated in FIG. 1. Lighting device 11c¢ according to
Embodiment 3 is different from lighting device 11 illustrated
in FIG. 1 in that the configuration of first input terminal 18a,
second input terminal 19« is included, and the configurations
of signal supply unit 16¢ and control circuit 17¢. The other
configurations are the same as those of lighting device 11.

First input terminal 18a is a terminal for receiving the AC
voltage phase-controlled by first phase-control dimmer 6.
First input terminal 18a includes two lines out of a three-line
input terminal.

Second input terminal 19« is a terminal for receiving the
AC voltage phase-controlled by second phase-control dim-
mer 6¢. Second input terminal 194 includes two lines out of a
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three-line input terminal. As FIG. 8 illustrates, a line con-
nected to first input terminal 18a is common to a line con-
nected to second input terminal 19a. Such a configuration can
be implemented by, as FIG. 8 illustrates, one of two output
lines of AC power supply 5 is connected to first phase-control
dimmer 6 and second phase-control dimmer 6c¢, and the other
one of two output lines of AC power supply 5 is commonly
used by first phase-control dimmer 6 and second phase-con-
trol dimmer 6¢ as a feedback line.

Signal supply unit 16¢ is a circuit which supplies a signal to
control circuit 17¢. Signal supply unit 16¢ includes first signal
generator 161 and second signal generator 165c¢. First signal
generator 161 is the same as first signal generator 161 accord-
ing to Embodiment 1. Second signal generator 165¢ is a
circuit which generates second control signal S2 based on the
external signal input via second input terminal 19a from
second phase-control dimmer 6c¢, and inputs the generated
signal to control circuit 17¢. Second signal generator 165¢
includes rectifier circuit 166¢, PWM circuit 167, and RC
circuit 168¢. Rectifier circuit 166¢, PWM circuit 167, and RC
circuit 168c¢ respectively include a circuit approximately the
same as rectifier circuit 12, PWM circuit 162, and RC circuit
163. Accordingly, second signal generator 165¢ generates
second control signal S2 including the DC voltage, based on
the AC voltage phase-controlled by second phase-control
dimmer 6¢, and inputs the generated signal to control circuit
17c.

Since control circuit 17¢ has a configuration approximately
the same as that of control circuit 176 according to Embodi-
ment 2, the description thereof is omitted.

[3-2. Operation of Lighting Device]

Next, an operation of lighting device 11¢ according to
Embodiment 3 will be described.

The operation of lighting device 11¢ according to Embodi-
ment 3 is mainly different from the operation of lighting
device 11 according to Embodiment 1 in that an external
signal corresponding to second control signal S2 is input from
second phase-control dimmer 6c¢. In lighting device 11c¢
according to Embodiment 3, the second control signal which
is the DC voltage corresponding to the phase-controlled AC
voltage input from second phase-control dimmer 6¢ is gen-
erated by second signal generator 165¢, and input to control
circuit 17¢. Control circuit 17¢ detects the value of the DC
voltage as second control information. Control circuit 17¢
then selects a characteristic table based on the second control
information.

In lighting device 11¢ according to Embodiment 3, the
second control information is the value of the DC voltage
corresponding to the phase-controlled AC voltage (that is, the
conduction angle of second phase-control dimmer 6c¢).
Hence, the amount of information of'the second control infor-
mation depends on the resolution of phase control. Accord-
ingly, the amount of information of the second control infor-
mation in lighting device 11¢ according to Embodiment 3 is
greater than that in lighting device 11 according to Embodi-
ment 1. Hence, similarly to lighting device 115 according to
Embodiment 2, lighting device 11¢ according to Embodiment
3 is capable of performing highly flexible control. Details of
the control are approximately the same as that in Embodiment
2, and thus, description thereof is not given.

[3-3 Advantageous Effects, Etc.]

As described above, lighting device 11¢ according to
Embodiment 3 further includes second input terminal 194 for
receiving an external signal. Signal supply unit 16¢ receives
an external signal via second input terminal 19a, and obtains
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the second control information from the external signal. The
external signal is the AC voltage phase-controlled by second
phase-control dimmer 6c.

Accordingly, lighting device 11c¢ is capable of controlling
the color of combined light and the total amount of light with
high resolution.

Moreover, in lighting device 11¢, a line connected to first
input terminal 18« is common to a line connected to second
input terminal 19a.

Accordingly, only three lines are externally connected to
lighting device 11¢, which leads to a simple configuration.

Embodiment 4

Next, a lighting device, a luminaire, and a lighting system
according to Embodiment 4 will be described.

The lighting device according to each of Embodiments 1 to
3 has a correspondence relationship between the total amount
of light and the color of combined light as illustrated in FIG.
2, and the total amount of light and the color of combined light
are controlled in coordination with each other based on the
first control information. A lighting device according to
Embodiment 4 is capable of controlling the total amount of
light and the color of combined light separately.

The following mainly describes the differences between
the lighting device and the like according to Embodiment 4
and lighting device 11 according to Embodiment 1. The
descriptions of the common configurations are not given.

[4-1. Overall Configuration of Lighting System]|

First, an overall configuration of a lighting system accord-
ing to Embodiment 4 will be described referring to FIG. 9.

FIG. 9 is a block diagram of a functional configuration of
lighting system 1d according to Embodiment 4.

As FIG. 9 illustrates, lighting system 1d according to
Embodiment 4 includes first phase-control dimmer 6 and
luminaire 104, similarly to lighting system 1 illustrated in
FIG. 1.

As FIG. 9 illustrates, luminaire 10d according to Embodi-
ment 4 includes lighting device 114, first light source unit 7,
and second light source unit 8, similarly to luminaire 10
illustrated in FIG. 1. Lighting device 11d according to
Embodiment 4 is different from lighting device 11 illustrated
in FIG. 1 in the configuration of control circuit 174, and the
other configurations are the same as those of lighting device
11.

Control circuit 17d is different from control circuit 17
according to Embodiment 1 in the details of characteristic
tables stored in the memory, and the other configurations are
the same. Similarly to the characteristic tables stored in con-
trol circuit 17 according to Embodiment 1, each of the char-
acteristic tables stored in the memory of control circuit 174
also indicates a relationship between first control informa-
tion, an output signal to first current supply unit 14, and an
output signal to second current supply unit 15. However, each
characteristic table stored in the memory of control circuit
17d according to Embodiment 4 is used for emission of com-
bined light of single color. In each characteristic table, only
the total amount of light mainly varies. Control circuit 174
selects one characteristic table based on second control infor-
mation, and determines the total amount of light based on the
first control information.

Accordingly, it can be said that control circuit 174 mainly
controls the total amount of light based on the first control
information and the color of combined light based on the
second control information. The characteristic tables stored
in control circuit 174 will be described in the following
description of the operation of lighting device 114d.
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[4-2. Operation of Lighting Device]

Next, an operation of lighting device 11d according to
Embodiment 4 will be described.

Here, the characteristic tables which are one difference
between lighting device 11d according to Embodiment 4 and
lighting device 11 according to Embodiment 1 will be mainly
described.

First, a correspondence relationship, between the total
amount of light and the color of combined light emitted from
lighting device 104, determined based on one of the charac-
teristic tables stored in control circuit 174 will be described
referring to FIG. 10.

FIG. 10 is a graph illustrating correspondence relation-
ships between the total amount of light and the color of
combined light emitted from lighting device 104 according to
Embodiment 4. The graph of FIG. 10 illustrates correspon-
dence relationships between the total amount of light and the
color of combined light corresponding to two characteristic
tables indicated by a solid line and a dashed line.

As FIG. 10 illustrates, the color of combined light corre-
sponding to each characteristic table is approximately the
same except in the range where the total amount of light is
very small. Moreover, as FIG. 10 illustrates, in lighting device
11d according to Embodiment 4, the total amount of light is
mainly controlled based on the first control information.

Accordingly, lighting device 11d according to Embodi-
ment 4 selects one characteristic table, that is, selects one
color of combined light based on the second control informa-
tion, and controls the total amount of light based on the first
control information.

In the correspondence relationships between the total
amount of light and the color of combined light illustrated in
FIG. 10, the color of combined light is controlled so as to be
2000 K in the range where the total amount of light is very
small. Accordingly, lighting device 114 supplies current only
to first light source unit 7 which emits light having a color
temperature of 2000 K. Such a control is performed because
when the amount of light output from lighting device 104 is
small, it is known that light output of a low color temperature
of approximately 2000 K is perceived as comfortable by
humans.

The other operations of lighting device 114 according to
Embodiment 4 are approximately the same as the operations
of lighting device 11 according to Embodiment 1, and thus,
the descriptions thereof are omitted.

[4-3 Advantageous Effects, Etc.]

As described above, lighting device 11d according to
Embodiment 4 includes: first input terminal 18 for receiving
AC voltage phase-controlled by first phase-control dimmer 6;
first current supply unit 14 which supplies first current to first
light source unit 7 which emits light of a first color; second
current supply unit 15 which supplies second current to sec-
ond light source unit 8 which emits light of a second color
different from the first color; control circuit 174 which con-
trols the total amount of the light emitted from first light
source unit 7 and second light source unit 8 and the color of
combined light including the light emitted from first light
source unit 7 and second light source unit 8 by adjusting the
levels of the first current and the second current; and signal
supply unit 16 which supplies a control signal to control
circuit 17d. The control signal includes the first control infor-
mation and the second control information. The first control
information is for controlling the total amount of light, and
corresponds to the conduction angle of first phase-control
dimmer 6. The second control information is for controlling
the color of combined light.
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Accordingly, lighting device 114 is capable of controlling
the total amount of light and the color of combined light
separately, and thus, a desired combination of the total
amount of light and the color of combined light is achievable.

Moreover, in lighting device 114, control circuit 174 sets
the second current to zero when the conduction angle is less
than or equal to a predetermined value.

Accordingly, when a light source which emits light of a
color temperature lower than the color temperature of the
light emitted from second light source 8 is used as first light
source unit 7, light of a low color temperature is emitted when
the amount of light emitted is small. Hence, dimming and
color control perceived as comfortable by the user can be
achieved.

Moreover, in lighting device 11d, when off period Toff is
within a first range, control circuit 174 changes the correspon-
dence relationship between the first control information and
the color of combined light.

Accordingly, lighting device 114 is capable of changing
the correspondence relationship between the total amount of
light and the color of combined light by turning on and off first
phase-control dimmer 6.

Moreover, in lighting device 11d, when the first control
information has a value within a first range and the off period
is within the second range, control circuit 174 sets the corre-
spondence relationship between the first control information
and the color of combined light to a predetermined correspon-
dence relationship.

Accordingly, when a plurality of lighting devices 114 are
controlled by single first phase-control dimmer 6, it is pos-
sible to set the correspondence relationship between the total
amount of light and the color of combined light in each
lighting device 11d to a predetermined correspondence rela-
tionship.

Moreover, in lighting device 11d, when the off period Toff
is greater than or equal to a predetermined time period, con-
trol circuit 17d stores the correspondence relationship,
between the first control information and the total amount of
light, obtained immediately before supply of AC voltage is
stopped. When supply of AC voltage is restarted, control
circuit 17d controls the total amount of light and the color of
combined light based on the stored correspondence relation-
ship.

Accordingly, lighting device 11d is capable of storing the
correspondence relationship, between the total amount of
light and the color of combined light, used before turn-off.
Accordingly, lighting device 11d can be turned on with the
correspondence relationship before the turn-off.

Variations etc.

The lighting device, the luminaire, and the lighting system
according to the present disclosure have been described based
on Embodiments 1 to 4, however, the present disclosure is not
limited to such embodiments. Those skilled in the art will
readily appreciate that various modifications may be made in
the above embodiments without materially departing from
the principles and spirit of the inventive concept, the scope of
which is defined in the appended Claims and their equiva-
lents.

For example, in each embodiment described above, LED
modules are used as first light source unit 7 and second light
source unit 8. However, first light source unit 7 and second
light source unit 8 are not limited to such LED modules. Any
light sources can be used as long as the amount of light
emitted can be adjusted by current control. For example, first
light source unit 7 and second light source unit 8 each may be
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an LED chip, or other types of light sources such as an organic
electro-luminescence element.

Moreover, in each embodiment described above, light
sources emit white light having different color temperatures.
However, light sources other than the light sources which
emit white light may be used. For example, a light source
which emits light of single color may be used.

Moreover, in each embodiment described above, the con-
trol circuit controls the total amount of light and the color of
combined light based on a characteristic table. However, the
control circuit may use a function which indicates a relation-
ship between control information, the total amount of light,
and the color of combined light.

Moreover, in each embodiment described above, first
phase-control dimmer 6 includes a switch. However, no
switch may be included in first phase-control dimmer 6. For
example, on and off of supply of AC voltage to the lighting
device may be switched by operating a dial or the like
included in first phase-control dimmer 6. This simplifies the
configuration of first phase-control dimmer 6.

Moreover, in Embodiments 1 and 4, first control signal S1
and second control signal S2 are input to the control circuit.
However, only one control signal (for example, first control
signal S1) may be input to the control circuit. For example, the
control circuit is also capable of obtaining the first control
information and the second control information from one
control signal. However, when the time constant of RC circuit
163 according to Embodiments 1 and 4 is large, the off period
Toff could fail to be property detected in first control signal
S1. Accordingly, when the time constant of RC circuit 163 is
large, use of two control signals is effective.

Moreover, a combination of the type of the signal output
from signal line type dimmer 9 and the configuration of
second signal generator 165 according to Embodiment 2 may
be other than that described in Embodiment 2. Any configu-
ration is possible as long as the control circuit obtains the
second control information from second control signal S2
output from second signal generator 165.

Moreover, in Embodiment 2, lighting device 115 receives
an external signal via a signal line from signal line type
dimmer 9, but how the external signal is received is not
limited to the above example. For example, it may be that a
receiving element is included for receiving a wireless signal
including an external signal and outputting the external signal
to second input terminal 19. Accordingly, the external signal
can be transmitted to the lighting device by a wireless signal,
which increases the flexibility of layout of the lighting device
and the dimmer.

Moreover, it may be that the correspondence tables stored
in control circuit 174 of lighting device 11d according to
Embodiment 4 may be stored in each control circuit accord-
ing to Variation of Embodiment 1, and Embodiments 2 and 3.

Moreover, in Embodiment 4, when the total amount of light
is small, lighting device 114 turns on only first light source
unit 7. However, even if the total amount of light is small, first
light source unit 7 and second light source unit 8 may be
turned on so as to obtain the same color of combined light as
that obtained when the total amount of light is large.

While the foregoing has described what are considered to
be the best mode and/or other examples, it is understood that
various modifications may be made therein and that the sub-
ject matter disclosed herein may be implemented in various
forms and examples, and that they may be applied in numer-
ous applications, only some of which have been described
herein. It is intended by the following claims to claim any and
all modifications and variations that fall within the true scope
of the present teachings.

10

15

20

25

30

35

40

45

50

55

60

65

18

What is claimed is:

1. A lighting device comprising:

a first input terminal for receiving an AC voltage phase-
controlled by a first phase-control dimmer;

a first current supply unit configured to supply a first cur-
rent to a first light source unit which emits light of a first
color;

a second current supply unit configured to supply a second
current to a second light source unit which emits light of
a second color different from the first color;

a control circuit which controls a total light amount and a
color of combined light by adjusting a level of the first
current and a level of the second current, the total light
amount being a total amount of the light emitted from the
first light source unit and the light emitted from the
second light source unit, the combined light including
the light emitted from the first light source unit and the
light emitted from the second light source unit; and

a signal supply unit configured to supply a control signal to
the control circuit,

wherein the control signal includes first control informa-
tion and second control information,

the first control information is information for controlling
either one of the total light amount and the color of the
combined light, and corresponds to a conduction angle
of the first phase-control dimmer, and

the second control information is information for control-
ling an other one of the total light amount and the color
of the combined light.

2. The lighting device according to claim 1,

wherein the total light amount has a positive correlation
with the conduction angle.

3. The lighting device according to claim 1,

wherein the control circuit sets the level of the second
current to zero when the conduction angle is less than or
equal to a predetermined value.

4. The lighting device according to claim 1,

wherein the second control information includes a value
corresponding to an off period during which supply of
the AC voltage having the phase controlled is stopped
over a time period greater than a half cycle of the AC
voltage.

5. The lighting device according to claim 4,

wherein the control circuit changes a correspondence rela-
tionship between the first control information and the
other one of the total light amount and the color of the
combined light, when the off period is within a first
range.

6. The lighting device according to claim 4,

wherein the control circuit sets a correspondence relation-
ship between the first control information and the other
one of the total light amount and the color of the com-
bined light to a predetermined correspondence relation-
ship, when the first control information has a value
within a first range and the off period is within a second
range.

7. The lighting device according to claim 4,

wherein the control circuit: stores a correspondence rela-
tionship between the first control information and the
other one of the total light amount and the color of the
combined light, when the off period is greater than or
equal to a predetermined period; and controls the total
light amount and the color of the combined light based
on the correspondence relationship stored, when supply
of the AC voltage is restarted, the correspondence rela-
tionship stored being obtained immediately before the
supply of the AC voltage is stopped.
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8. The lighting device according to claim 1, further com-
prising

a second input terminal for receiving an external signal,

wherein the signal supply unit is configured to receive the
external signal via the second input terminal, and obtain 5
the second control information from the external signal.

9. The lighting device according to claim 8, further com-

prising

a receiving element for receiving a wireless signal includ-
ing the external signal and outputting the external signal 10
to the second input terminal.

10. The lighting device according to claim 9,

wherein the external signal is an AC voltage phase-con-
trolled by a second phase-control dimmer.

11. The lighting device according to claim 8, 15

wherein the first input terminal is connected to a line which
is commonly connected to the second input terminal.

12. The lighting device according to claim 1,

wherein the control circuit controls the total light amount
in coordination with the color of the combined light 20
based on the first control information, and controls the
total light amount based on the second control informa-
tion.

13. A luminaire comprising:

the lighting device according to claim 1; and 25

the first light source unit and the second light source unit.

14. A lighting system comprising:

the luminaire according to claim 13; and

the first phase-control dimmer.
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